A detection method based on SPR sensor is proposed to detect the interaction between antimicrobial agents and cytokines and receptors. A bimetallic optical fiber SPR biosensor was fabricated by double layer metal film by vacuum thermal evaporation. The mechanism of Chinese medicine was detected by direct method. The sensor has the function of rapid, objective, accurate and efficient detection of the mechanism of action of Chinese medicine, and the corresponding data are obtained. The application of optical fiber SPR biosensor makes the detection of the mechanism of action of traditional Chinese medicine have the advantages of real-time and high efficiency. It is expected to make new breakthroughs in the study of the target and molecular mechanism of the antibacterial effect of traditional Chinese medicine.
Introduction
Diseases caused by various pathogens are serious harm to human life and health. The emergence and application of antibiotics have played a great role in the prevention and treatment of infectious diseases, but at the same time, the abuse of antibiotics has also brought more serious problems [1] . Traditional Chinese medicine is a great treasure house. Compared with antibiotics, many Chinese medicine preparations have good clinical effect and small side effects. They have achieved definite curative effect in clinical treatment. But unfortunately, the mechanism and target of Chinese medicine are not very clear, and it has become an important reason why Chinese medicine cannot be accepted and accepted by the western countries [2] . In the study of the mechanism of the action of traditional Chinese medicine, the general idea is to regulate the functional equilibrium of the cytokine network, and the regulation of cytokine is achieved by activating its specific receptor [3] . In this paper, a detection method based on SPR sensor is proposed, and a more objective mechanism of anti-infection mechanism of traditional Chinese medicine is given to contribute to the modernization of traditional Chinese medicine.
SPR Sensing Technology
SPR sensing technology is a kind of analysis technology based on physical optical properties. The basic principle is that when the incident light is incident on the interface of two different kinds of transparent medium, the reflection light intensity should be the same, but the attenuation caused by the reflection of the metal in the metal, which is caused by the reflection of the metal, which is caused by the reflection of the metal film. The resonance angle changes with the refractive index of the liquid phase, which is directly proportional to the molecular weight of the metal surface, so it can be qualitative and quantitative analysis. This technology provides a fast, non-destructive, direct and accurate detection method, which is a kind of application of the cell level. SPR sensor technology has great application prospect in the evaluation of the antibacterial activity of Chinese herbal medicine.
At present, the SPR sensing system can be divided into 4 types according to its structure, i.e., the prism coupling structure, the diffraction grating structure, the optical waveguide structure and the fiber coupling structure. Optical fiber SPR sensor has the advantages of convenient detection of some human being difficult to enter or harmful to the remote sensing and distributed detection through the optical fiber to transmit the sensitive signal in order to realize the remote detection and distributed detection [3] . Optical fiber SPR sensor also has a high detection sensitivity. In this application, the SPR sensor is used to accomplish the real-time detection of the function of Chinese traditional medicine.
Fabrication of Optical Fiber SPR Sensor
SPR sensor detection technology is an analytical technique based on physical and optical properties. The basic principle is that full reflection will occur when incident light is incident at a critical angle to the interface of 2 different transparent media. The intensity of reflected light should be the same at all angles, but if a layer of metal film is plated on the surface of the medium, the internal total inverse will be reversed. The attenuation waves formed by the radiation will cause the resonance of the free electrons in the metal, which causes the reflected light to be greatly weakened in a certain angle, in which the angle of the completely disappearing of the reflected light is called the SPR resonance angle [4] . The resonance angle changes with the refractive index of the liquid phase through the surface of the metal film, and the change of the refractive index is proportional to the mass of the biomolecules on the surface of the metal. Therefore, the qualitative and quantitative analysis can be carried out.
The optical fiber SPR biosensor designed the UV light source with the wavelength range of about 300 nm as the incident light source. The sensing part uses the core 25 μm quartz fiber as the signal transmission channel [5] . Considering the best SPR characteristics of the silver, it is not as stable as gold and is easier to oxidize and so on. This paper uses a double layer of metal plating. The film is made of a silver with a thickness of 40 nm in the inner layer, and a layer of gold with a thickness of about 10 nm is plated on the outer layer, which is protected and modified. The double layer film makes the sensor more sensitive than the single layer in the same way. The sensor structure is shown in Figure 1 : Figure 1 . SPR senor structure SPR sensor is a kind of affinity type optical biosensor, has unmarks, real-time, on-line detection of biomolecular interactions between the characteristics of the antibacterial mechanism of traditional Chinese medicine research, the application of SPR biosensor can well testing of the interaction between the traditional Chinese medicine (TCM) and cytokines and receptors, so as to determine the antibacterial medicine effective component to the cytokines and their corresponding receptors, and hopefully to make new breakthroughs in the work of the target and molecular mechanisms of antibacterial Chinese medicine.
Application of Optical Fiber SPR Sensor in the Mechanism of Antibacterial Chinese Experimental Scheme
The direct method was used to detect the effect of the antibody and antigen, and the sampling system was designed into a U shaped test tube, and the fiber SPR sensor was passed through. The active ingredients of anti-infective Chinese medicine were combined with sensor chip by adsorption. Therefore, in the U tube, the bioactive Chinese medicine effective molecules coupled to the surface of the sensor chip act on the bacterial solution. Then, the high sensitivity CCD is used to detect the optical signal output from the receiving end of the optical fiber, and the primary amplification of the signal is made to obtain the intensity parameters of the output light.
A vacuum thermal evaporation method was used to coat the ST fiber probe with a double-layer metal film [5] . In order to enhance the adhesion between the silver film and the optical fiber substrate, a layer of chromium layer about 1 nm is deposited on the fiber surface. Appropriate selection of the cytokine receptor system associated with the study object, in order to make the experimental process closer to the internal environment. Also should avoid to be damaged in the process of purification and features, the activity of the protein fragments of the cell membrane in advance will be rich in related receptors or culture cell direct combination in the surface of the sensor chip, and then coupling anti-infective Chinese medicine effective component, detect interaction process, in order to obtain anti-infective medicine drug reaction in the process of adsorption and measured object from the constant and the concentration of the related parameters, to detect anti-infective Chinese medicine effective components on the influence of cytokines and their corresponding receptors.
The specific technical route and experimental scheme are shown in figure 2 . 
Experiment on the Action of Antibacterial Chinese Medicine
In the experimental stage, the following four problems need to be solved: 1, select representative bacteria and antibacterial Chinese medicine; 2, analyze the receptor binding molecules and improve the experimental scheme; Monitor the experiment according to the improvement plan and analyze the experiment result; 3, to evaluate the feasibility of the mechanism of antibacterial Chinese medicine based on fiber SPR sensor, and compare with other methods to obtain its advantages and future application prospects; 4, determine the action target of antibacterial drugs, complete the interaction between antibacterial traditional Chinese medicine and cytokines and receptors, and explain and elucidate the mechanism of antibacterial Chinese medicine. This study choose the separation rate is higher and is associated with the common urinary tract disease of ureaplasma mycoplasma (Uu) and resistance to infection, urinary tract clear the process of action between Chinese medicine on experimental research, through the design of the optical fiber SPR sensor system for testing the process of its role, the results such as The above data is consistent with the traditional method, but this method has more rapid and realtime characteristics. It shows the value of fiber SPR sensor in the research on the mechanism of antibacterial Chinese medicine, and it is expected to provide a more suitable and effective solution for the study of the mechanism of antibacterial Chinese medicine.
Conclusions
In this paper, a fiber SPR biosensor has been fabricated by vacuum evaporation plating method for double layer metal film of fiber plating. The sensor has the characteristics of high sensitivity, realtime and online. The interaction between anti infected Chinese medicine and cytokines and receptors is detected by direct method. The effect of its corresponding receptor binding. The experimental data show that the sensor has better completed the acquisition of the necessary parameters in the process of anti-infection Chinese medicine, and gives a more objective mechanism to study the mechanism of anti-infection of Chinese medicine, which provides a basis for clarifying the mechanism of anti-infective Chinese medicine, and also promotes the process of the modernization of Chinese medicine.
